Solid-phase extraction of phospholipids from hemoglobin solutions using Empore styrene-divinylbenzene disks.
Styrene-divinylbenzene Empore disks were investigated for the extraction of phospholipids from red blood cells or aqueous solutions of hemoglobin as a means to reduce the time and solvent use required in sample preparation. Red blood cells are the source for hemoglobin used in the preparation of a hemoglobin-based oxygen carrier which is being developed to replace blood in transfusion therapy. Phospholipids are a major component of the membrane of red blood cells, and are toxic when administered directly into the vasculature. Sensitive analytical methods are required to detect phospholipids to ensure that concentrations in purified hemoglobin are well below toxic levels. This requires isolation from large volumes of purified hemoglobin solutions. The method described utilizes Empore disks to extract phospholipids from 30 ml of stroma free Hb preparations. Phosphatidylethanolamine, phosphatidylinositol, phosphatidylcholine and sphingomyelin were recovered with an average of 92% yield. The recovery of phosphatidylserine was 65%. The use of solvent and time required for sample preparation were reduced by an average of 80% relative to liquid-liquid extraction. The capacity of the 47-mm disk for the total of five phospholipids exceeds 0.3 mg. The method has been used for quantitation of phospholipids in red blood cells and stroma free hemoglobin solutions.